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Abstract
Background: There is a strong rationale for intervening in early childhood to prevent obesity. Over a quarter of infants
gain weight more rapidly than desirable during the first six months of life putting them at greater risk of obesity in
childhood. However, little is known about UK healthcare professionals’ (HCPs) approach to primary prevention. This
study explored obesity-related knowledge of UK HCPs and the beliefs and current practice of general practitioners (GPs)
and practice nurses in relation to identifying infants at risk of developing childhood obesity.
Method: Survey of UK HCPs (GPs, practice nurses, health visitors, nursery, community and children’sn u r s e s ) .H C P s( n=
116) rated their confidence in providing infant feeding advice and completed the Obesity Risk Knowledge Scale (ORK-10).
Semi-structured interviews with a sub-set of 12 GPs and 6 practice nurses were audio recorded, taped and
transcribed verbatim. Thematic analysis was applied using an interpretative, inductive approach.
Results: GPs were less confident about giving advice about infant feeding than health visitors (p = 0.001) and
nursery nurses (p = 0.009) but more knowledgeable about the health risks of obesity (p < 0.001) than nurses (p =
0.009). HCPs who were consulted more often about feeding were less knowledgeable about the risks associated
with obesity (r = -0.34, n = 114, p < 0.001). There was no relationship between HCPs’ ratings of confidence in their
advice and their knowledge of the obesity risk.
Six main themes emerged from the interviews: 1) Attribution of childhood obesity to family environment, 2) Infant
feeding advice as the health visitor’s role, 3) Professional reliance on anecdotal or experiential knowledge about
infant feeding, 4) Difficulties with recognition of, or lack of concern for, infants “at risk” of becoming obese, 5)
Prioritising relationship with parent over best practice in infant feeding and 6) Lack of shared understanding for
dealing with early years’ obesity.
Conclusions: Intervention is needed to improve health visitors and nursery nurses’ knowledge of obesity risk and
GPs and practice nurses’ capacity to identify and manage infants’ at risk of developing childhood obesity. GPs
value strategies that maintain relationships with vulnerable families and interventions to improve their advice-
giving around infant feeding need to take account of this. Further research is needed to determine optimal ways
of intervening with infants at risk of obesity in primary care.
Background
Globally, childhood obesity is a significant public health
issue [1]. It is associated with a range of life-threatening
and debilitating physical health and psychosocial conse-
quences [2,3] and it is likely to increase the risk of adult
obesity [3]. In the UK the prevalence of childhood obe-
sity has increased significantly since 1995 [4], though
emerging research shows that the prevalence is levelling
off suggesting that rates may have peaked [5]. The most
recent rates for childhood overweight and obesity
among 2-15 year olds are 31% for boys and 30% for
girls [4].
Early childhood is recognised as a key developmental
period in which to address the obesity epidemic [6,7]
and UK health policy endorses this [8-10]. There is
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puberty is gained before 5 years of age [11]. Estimates
vary but it is thought that 25% [12]-33% [13] of infants
gain weight more rapidly than desirable during the first
six months of life. Three systematic reviews have con-
cluded that rapid weight gain during infancy is asso-
ciated with obesity in later life [14-16]. In addition, two
well conducted prospective longitudinal cohort studies
show that rapid weight gain, between 0-3 months in a
Hong Kong Chinese population [13] and between 0-4
months in a US population [17] is associated with a
greater risk of obesity at age 7 years. However, most
childhood obesity prevention efforts focus on periods of
the life span that follow these early periods, after chil-
dren’s initial growth trajectories and eating habits have
already been established [6]. The risk factors for child-
hood obesity are identifiable [18] and an infant’sw e i g h t
trajectory may be modified by intervention directed at
early feeding practices [6].
Barriers to primary care management of childhood
obesity
There is good evidence that healthcare professionals
(HCPs) find it difficult to manage children who have
become overweight or obese [19-21] and primary preven-
tion during infancy may present an even greater challenge.
A systematic review exploring primary care physicians’
knowledge, attitudes, beliefs and practices regarding the
management of childhood obesity identified three key
themes [22]. These were related to knowledge deficits, in
particular low reported use of guidelines, low levels of self-
perceived competency to treat childhood obesity, inconsis-
tent use of standard measures such as BMI and lack of
clinical consensus around treatment [22]. In the UK a
recent qualitative study reported that although general
practitioners (GPs) and practice nurses consider it their
role to raise the issue of a child’sw e i g h tt h e yf e l tu n a b l et o
cope with the scale of the problem and doubted the effec-
tiveness of giving advice about diet and exercise [20]. They
also report concerns about the sensitive nature of the sub-
ject and the negative effect that bringing attention to a
child’s weight might have on their relationship with the
parent [20].
Primary obesity prevention
There have been few studies examining obesity preven-
tion during infancy or early childhood in primary care. A
qualitative study explored the views of HCPs working
with a primary target population of low income mothers
in the US [23]. HCPs perceive that mothers focus on sur-
viving daily life stresses and use child-feeding to help
cope with parenting. The authors recommend that HCPs
working with this population receive more focusing
training in counselling rather than nutrition skills [24]. A
US study explored parents’ views of a primary-prevention
interventions in 5-10 year olds [25]. Activities such as
BMI screening and targeted behaviour counselling were
not perceived as normal practice for HCPs, although par-
ents reported they found the take-home messages about
diet and weight motivating for behaviour change [25].
In the UK NICE guidance recommends cooperation
between NHS managers and HCPs (including GPs), local
authorities and early years settings (nurseries and care
centres for 0-5 year olds) to prevent childhood obesity
[9]. It states that “families of children and young people
identified as being at high risk of obesity - children with
at least one obese parent - should be offered ongoing
support from appropriately trained healthcare profes-
sionals” (page 21) [9]. Unfortunately the content and tim-
ing of this support are poorly defined, reflecting limited
clinical consensus and an absence of proven early years
preventative interventions [6]. Furthermore the knowl-
edge of UK primary HCPs in relation to the health risks
of obesity has not been previously reported. If their
obesity risk knowledge is low, HCPs may not deliver
appropriate feeding advice to parents of infants at risk of
obesity. Given the evidence supporting a need for early
intervention [6], this study, aimed to explore obesity-
related knowledge of UK HCPs and the beliefs and
current practice of GPs and practice nurses in relation
to identifying infants at risk of developing childhood obe-
sity. There were two main research questions:
1. How does knowledge of the health risks associated
with obesity compare between HCPs working in pri-
mary care (GPs, practice nurses, health visitors, nur-
sery, community and children’s nurses)?
2. What are the beliefs and current practices of GPs
and practice nurses in relation to the identification
and management of infants at risk of developing
childhood obesity?
Method
Sampling and recruitment
HCPs working in two counties in the East Midlands
region of the UK were sampled during 2008/2009. Five
sites were selected with high rates of childhood obesity
and one with low levels of obesity in the practice popula-
tion; a detailed outline of the demographics of each site
can be found in Redsell and colleagues (2010) [26]. Dif-
ferent study sites were used to ensure a range of views
from HCPs working in rural/urban, deprived/affluent
areas were included in the qualitative aspect of this study.
The sampling strategy was purposive to include HCPs
from all groups involved in service delivery for infants
(GPs, practice nurses, health visitors, nursery, community
and children’s nurses). Study registration with the
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and recruit general practices (GPs and practice nurses).
Other HCPs (health visitors, nursery, community and
children’s nurses) were identified through PCT locality
managers. Service support costs were available to all
study participants.
There were two study phases: a survey and semi-struc-
tured telephone interviews. All HCPs working in the
study sites were eligible to participate in both phases
and were invited by personalised letter, accompanied by
an information sheet, survey, a reply slip to express
interest in telephone interviews and a freepost envelope
(n = 243). The PCRN and the health visiting managers
also circulated emails with an on-line version of the
survey.
Nottingham 1 Research Ethics Committee 08/H0403/3
and Nottinghamshire and Lincolnshire Primary Care
Trusts (PCTs) approved the study. All HCPs interviewed
for this study provided their written, informed consent.
At the time of data collection, the local Research Ethics
Committees did not require consent specifically for shar-
ing the raw data from the interview manuscripts. The
presented quotes are anonymised and risk of identifica-
tion is low.
Data collection and analysis
Phase 1 Survey
The survey requested HCPs practice postcode, personal
details including age, gender and ethnicity and profes-
sional qualifications, training and number of years in prac-
tice. Participants rated their confidence in relation to
infant feeding advice and completed the Obesity Risk
Knowledge Scale (ORK-10): a reliable, discriminating and
valid 10-item scale assessing knowledge regarding the
effects of obesity on health [27]. The ORK-10 scale is a
self-report questionnaire requiring ‘True’ or ‘False’ answers
and has been successfully used to assess the knowledge of
practising and trainee health care professionals, commu-
nity and clinic samples [28,29]. Data distortion was
reduced by allowing a ‘don’tk n o w ’ option for areas of
uncertainty. Responses were treated as dichotomous vari-
ables where correct responses score one point, while
incorrect and don’t know responses score zero. Scores on
the ORK-10 scale range between zero and 10 with higher
scores indicating higher levels of knowledge. Data were
analysed using non-parametric statistical tests facilitated
by SPSS software (version 15.0) [30].
Phase 2 Interviews
The purpose of the interviews was to ascertain the
beliefs and current practices of GPs and practice nurses
in relation to identifying and managing infants at risk of
childhood obesity. The interview guide was informed by
previous literature [31] (Box 1) and was piloted with
two GPs not involved in the study. They advised the
research team to remove specific questions around
infant feeding and weaning which they felt were not
relevant for practice staff and might alienate partici-
pants. These items were included in the interview guide
used with members of the health visiting team, the find-
ings of which are not reported here. The telephone
interviews were semi-structured and were conducted by
a health visitor (PA) and a community paediatrician
(DN).
Telephone interviews lasting up to an hour were
audio-recorded and transcribed verbatim by a member
of the research team. Interview data were analysed the-
matically using an interpretative perspective in which
the researchers looked beyond the spoken word in order
to the understand meaning behind the dialogue [32].
The transcribed interviews were entered into NVIVO
8.0 [33]. Two researchers independently coded five of
the transcripts using an inductive approach [32] to
ascertain preliminary codes. The codes were arranged
into related clusters to form a coding frame which was
then explored for linked and explanatory themes [34]. A
coding book was developed following the guidelines set
out by Boyatzis (1998) [35] which comprised codes, defi-
nitions and examples. An inter-rater reliability check
conducted on 10% of the coded data revealed 100%
agreement on theme identification, however, discussion
between the research team resulted in some further
adjustment of the coding frame. Data were re-analysed
as appropriate within the revised framework.
Results
Phase 1 Survey
One hundred and eighteen postal survey questionnaires
were returned within the study period representing GPs,
practice nurses, health visitors, nursery, community and
children’s nurses. Eighty-four participants responded to
the initial postal survey (n = 243), a response rate of
34%, and a further 34 were recruited via the on-line sur-
vey. We do not have a denominator for the number of
individuals who may have received an invitation to com-
plete the on-line version of the survey via email.
A st h e r ew e r eo n l yaf e wr e s p o n s e sf r o mc h i l d r e n ’s
and community nurses, their responses were combined
with practice nurses to form a single ‘registered nurse’
group. Two respondents were excluded as they could
not be allocated to a professional group, giving a useable
sample of 116. Most participants were experienced
HCPs having been in practice for at least 10 years
(Table 1).
All participants had been consulted by parents for
advice about infant feeding. Nursery nurses (Fisher exact
probability = 0.009) and health visitors (c
2
(1) 26.35, p <
0.001) were significantly more likely to have been con-
sulted at least weekly compared to other professions. GPs
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(1) = 9.5, p = 0.002) and registered nurses were less
likely to have been consulted (c
2
(1) = 7.3, p = 0.006). Self-
rated confidence in providing infant feeding advice dif-
fered significantly between professional groups (Kruskall
Wallis c
2
(3) = 19.16, p < 0.001). Health visitors were sig-
nificantly more confident about the advice they provided
than GPs (post-hoc Mann Whitney test Z = 3.44, p =
0.001) and nurses (Z = 3.92, p < 0.001). Knowledge about
health risks associated with obesity, as measured by the
ORK-10, also differed significantly between groups (c
2
(3)
= 26.7, p < 0.001). Health visitors were more knowledge-
able about the health risks of obesity than nursery nurses
(Z = -2.6, p = 0.009) but less knowledgeable than GPs (Z
= 4.26, p < 0.001) who had a median score of 9/10. GPs
were also more knowledgeable than registered nurses (Z
= -2.59 p = 0.01) and nursery nurses (Z = -4.27, p <
0.001). Registered nurses were more knowledgeable than
nursery nurses (Z = -2.85, p = 0.004) (Table 2). Overall,
participants who were most frequently consulted around
infant feeding were less knowledgeable about the risks
associated with obesity (r = 0.34, n = 114, p < 0.001).
There was no relationship between HCPs self-rated con-
fidence and their knowledge about obesity risk (Table 3).
Phase 2 interviews
Telephone interviews were conducted with 12 GPs (n =
6 male, n = 6 female; n = 7 white British, n = 2, British
Asian, n = 1 Middle Eastern, n = 2 British Indian) and 6
practice nurses (all female, white British).
1. Attribution of childhood obesity to family environment
Participants viewed childhood obesity as having a
genetic/biological origins but causation was also
Table 1 Prompt guide for semi-structured interviews
Questions about healthcare professionals’ current practice, training needs
Can you describe your role in relation to discussing diet with parents of children under 1 year old?
How do you think parents of children under 1 years old feel about your dietary advice?
Are there any aspects of your advice that parents are reluctant to implement or find difficult to implement?
Are there any parent characteristics that make it more likely that they will follow your advice about diet in children under 1?
Have you undertaken any training in relation to providing advice about diet to children under 1 year old?
Questions about identification of ‘infants at risk’ and healthcare professionals strategies
What do you think are the most important risk factors for childhood overweight/obesity?
Do you have infants or young children on your caseload that you think might become overweight/obese children?
How do you manage situations where an infant’s growth increases disproportionately on the percentile charts?
For example, if an infant’s growth went up from the 50
th to the 90
th percentile or crosses three percentiles with no corresponding rapid growth in
head circumference or length?
What else might you need to know?
Have you found anything that makes it difficult to discuss with parents that their infant or young child is ‘at risk’ of becoming overweight?
What would help you to overcome this?
How do you find dealing with parents whose infants are overweight/obese?
Questions about weight management and intervention
Can you describe any intervention you have initiated with parents whose infants or young children have grown too quickly?
How might healthcare professionals work with parents of infants ‘at risk’ to prevent childhood overweight/obesity?
What type of intervention might be needed?
What information should an intervention contain to make it useful for healthcare professionals to use with parents?
In your view how could the information be presented clearly and consistently by different members of the PHCT?
Is there anything else you would like to mention that you think would be useful?
Thank you
Table 2 Demographic characteristics of sample
Gender
Male 19 (17.4%)
Female 97 (83.6%)
Age
20-29 7 (6.0%)
30-39 21 (18.1%)
40-49 46 (39.7%)
50-59 36 (31.0%)
60+ 6 (5.2%)
Profession
Nursery nurse 8 (6.9%)
Health Visitor 27 (23.3%)
Nurse (practice nurse or community nurse) 29 (25.0%)
General Practitioner 52 (44.8%)
Years of Experience
Less than one year 1 (0.9%)
1-5 23 (19.8%)
5-10 23 (19.8%)
10+ 69 (59.8%)
Redsell et al. BMC Family Practice 2011, 12:54
http://www.biomedcentral.com/1471-2296/12/54
Page 4 of 9attributed to economic, educational and emotional pov-
erty within families.
I think an obese parent is certainly a factor, I think
poor socio-economic groups tend to have less knowledge
o nd i e t ,a sw e l la sl e s sm o n e y“to”, they think that a
healthy diet is more expensive. I do feel that a lot of
young parents now haven’tl e a r n th o wt oc o o k ,f r o m
basics. PN213.
I think yeah I think poor social circumstances as well
and diet because I think from what I’ve seen I think the
children poor, but when I mean poor in social circum-
stances I’m not talking about money, I’m talking about a
family unit. GP211.
Participants did not identify infants who were obese
but considered that some were over fed, particularly
those on formula milk who were weaned early.
Over feeding... early weaning would count as overfeed-
ing. Over feeding I would think was the most important
factor. GP240.
There was a strong belief that parent’sf e e d i n gs t r a t e -
gies were adversely influenced by their peers and family,
particularly grandparents.
They seem to have a lot of input from older generations,
who say, oh that baby’s hungry, it should be weaned, and
you know, going back to when they used to put a Farley’s
Rusk in the bottle I think! So I talk to them about inap-
propriately weaning the baby because I think what a lot
of mum’s who find it quite hard work having a young
baby, they can get quite a lot of messages from extended
family that weaning the baby will settle it, help it sleep
through the night and make it more content. GP241.
2. Infant feeding advice as the health visitor’s role
There was a strong belief that the role of general prac-
tice is to manage non-routine problems or illness and
those who expressed that view denied any knowledge
about appropriate infant feeding.
My recent experiences have been constipation and
r e f l u x .W e a n i n g ,Ic a n ’t remember anything about the
weaning thing. GP211.
Participants believed that infant feeding advice was the
responsibility of the health visiting team, who have tra-
ditionally led the way in advising parents about infant
feeding [36].
Have very little err involvement in under one year olds.
I tend to recommend that the parents take the queries to
the health visitor erm because I think it is really impor-
tant that we don’t end up with conflicting advice cos
that’s the worst thing you can do when you’ve got a new
baby. GP203.
I don’t really as a Practice Nurse deal with under ones
as a dietary thing, it would be the Health Visitor.
PN217.
However, there was a minority view that GPs should
actively promote healthy infant feeding although this
was not supported nor expressed by any of the practice
nurse participants.
One of the most important positive things you can put
across to parents with the under ones is that now is the
best time to tackle it because if you can tackle it then
you know the under ones still eat what they’re given,
they don’t eat what they take, they eat what they’re
given, you can start to reverse the trend. GP240.
Obesity prevention and management during early
years was seen as the role of the health visitor or other
specialist practitioner not the role of the GP or practice
nurse.
Who should deliver it, well the health visitor would
either deliver it herself or she would know where parents
could go to get the information. GP240.
3. Professional reliance on anecdotal or experiential
knowledge about infant feeding
Participants suggested that obesity services were tar-
geted at adults and identified a lack of training for child-
hood obesity prevention and management.
And there isn’t any training available, it’s not like being
sat there, folding our arms, and saying oh dear we don’t
know what we’re doing, there isn’t anything that I know of
that we can go on, otherwise we’d all have been on it by
Table 3 Comparison between professional groups for dependent variables
Nursery nurses
(n = 8)
Health visitors
(n = 27)
Nurses
(n = 29)
GPs
(n = 52)
Consulted about infant
feeding at least once a week
8 (100%) 27 (100%) 9 (31.1%)
a 20 (39.2%)
a
Confidence about giving
feeding advice
Very confident 2 (25%) 4 (14.8%) 2 (7.1%)
a 4 (7.8%)
a
Confident 5 (62%) 23 (85.2%) 11 (39.3%) 27 (52.9%)
Slightly confident 1 (12.5%) 0 (0%) 13 (46.4%) 19 (37.3%)
Not confident 0 (0%) 0 (0%) 2 (7.1%) 1 (2.0%)
Knowledge about risks of
obesity Median (IQR)
5.5 (4.25-6.75) 7 (5-8) 8 (6-9) 9 (8-9)
IQR = Inter Quartile Range
a 1 missing value
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training, and adult intervention for obesity till we’re pur-
ple. PN219.
Participants described how the information they used
to support the advice they provided to parents about
infant feeding was gained anecdotally or experientially.
I guess just general reading, like the GP magazine,
some parenting books which I have read a few of, discus-
sion with my wife and other colleagues, other colleagues
with young children. But no formal training at all.
GP241.
And quite often it’s, it’sn o tj u s tb e i n ga saG Pi t ’s
more like a maternal thing in my experience as a mum
really that’s been able to guide them. GP211.
Participants felt that little guidance and training was
available to them. Some, but not all, participants were
happy to provide infant feeding advice in response to
parent’s requests.
Like I mentioned I never had any training, but I’m giv-
ing advice, and I’ms u r et h e r e ’s lots of other people in
the same position. GP251.
If I was more clued up on what information to give I
would feel happy to do that so it would boil down to
education I think. PN217.
4. Difficulties with recognition of, or lack of concern for,
infants “at risk” of becoming obese
There was a lack of explicit recognition that infants
could be identified as overweight or obese.
I personally, currently don’t have any patients that I
thought were, are particularly high at risk, at the present
time. GP250.
However, participants acknowledged that some infants
demonstrated excess weight gain but lacked common ter-
minology to describe this. Participants expressed the view
that intervening with overweight or obese infants during
non-routine or illness consultations was problematic for a
number of reasons. GPs suggested it was often difficult to
intervene with the parents of these infants because they
had no visible growth record available to them. The par-
ent-held records which contain information about infant
feeding and growth were not usually available during a
non-routine or illness consultation. Therefore their
responsibility for following up/reinforcing infant feeding
advice provided by others was negated.
Most of them don’t bring them [parent held record or
red books] unfortunately, but yes, definitely I’ve seen a
few babies that look a bit larger than they should be.
GP251.
They don’t come in with their red books, so quite often I
don’t know what centile they’re on so you know you just
see a baby and it looks sitting on mum’sl a p ,a to n eal o t
of them are walking and he just looks chubby. GP211.
There was reluctance to target at risk infants for pre-
ventative activities.
T ob eh o n e s tIh a v e n ’t looked specifically at targeting
that age group. GP242.
Participants described how they might mentally note
t h ew e i g h to fa ni n f a n tb u tw o u l dn o ti n t e r v e n eu n t i l
they were older and already overweight or obese.
So I think there are some families that you can identify
where the children already you can see are slightly carry-
ing more weight than they should do. But I don’tt h i n k
necessarily that you see that as an under one. I don’t feel I
can see that as an under one child, these are usually
around sort of four year olds onwards that you start to
really see. GP239.
5. Prioritising relationship with parent over best practice in
infant feeding
Participants were aware of the guidance supporting best
practice in infant feeding but some of them made excep-
tions with parents whom they perceived to be struggling
to cope. They described how some parents found it diffi-
cult to manage their infant’s needs and to reduce the
demands made on them they adapted the care they pro-
vided. This might involve soothing infants with additional
food and/or weaning early to ensure the parent has a good
night’s sleep.
In this practice we have a lot of single mums, young
mums, unsupported mums, not particularly good accom-
modation, and they’ve got the baby 24/7 with either no
support from boyfriend or a boyfriend who’saw a s t eo f
space, one of the things that wears them down incessantly
is sleep disturbance because they don’t get the help, they’re
concerned if the baby’sc r y i n ga l ln i g h t ,t h en e i g h b o u r s
complain, or the neighbours think they’re not looking after
the baby, etc., etc., they’ve got a very high aim to get the
baby to sleep well, so they will feed the baby in the hope of
it sleeping, and I think they also see giving the baby solids
early as a way of getting the baby to sleep. GP240.
GPs were sympathetic to these parents and supported
some of their decisions especially in relation to deviating
from the Department of Health’s current weaning gui-
dance [36]; a position reflected in a related study of par-
ents’ views.
They are only guidelines and you will get babies that
have been born at nine pounds that no way can they cope
‘til they’re six months without some solid food erm it’s just
y o uh a v et ob es e n s i b l ea b o u tt h i n g sa n dy o uk n o we r m
there are lots of issues people will have had children years
ago where you know we weaned much earlier and they’ll
be in-laws interfering and you need to be aware of every
individual’sp e r s o n a ls i t u a t i o n ,c a n ’t have a hard and
fast rule but err you know certainly I always recommend
they try and wait until the baby’s six months but I don’t
ban people from weaning sooner if they have a desire to.
GP203.
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overweight or obese would be stigmatising and might
jeopardise the professional relationship with the parent.
I would, although as I’ve said I haven’tt h a tp a r t i c u l a r
situation, I would just find that embarrassing and difficult
to bring up, and I think it would be the fact that they
would feel I was criticising them and their parenting, or
their overweightness, if that was the risk factor. GP218.
6. Lack of shared understanding for dealing with early
years obesity
Participants did not identify a common way of dealing
with families where the diet was perceived to be
unhealthy and infants and children were “at risk” or
already overweight or obese. A range of different
approaches were suggested which were not based on
evidence or guidance.
Well postnatal, postnatal. So I think that would be a
start, but then also through you’ve got mother and toddler
groups, there’s lots of groups that go on, parenting groups,
and you know even at nurseries and things like that
there’s ways to get it in, education in. So I think education
is really key. GP243.
Something that helps them, so in other words it’ss u p p o r -
tive rather than sort of tell them off that they’re doing
something wrong, it is understand, just understand why it’s
happened and say you know what this is not entirely your
fault and I would go through let me see how we can work
together on this and see what we can do. GP252.
There was a suggestion from practice nurses that any
further expansion of their role around obesity preven-
tion activities would require additional training.
If it was sort of deemed that we should be doing it erm
a bit more sort of training on how to have a structured
approach. PN227.
However, whilst participants tried to focus on appro-
priate early years interventions many of their responses
were more suitable for childhood obesity management
than primary prevention.
I think a programme of support, that’s actually struc-
tured, and I know that that’s what you’re getting involved
with, and I actually think that is what’sm o s tu s e f u l ,a n d
not just mostly focusing on activity really, rather than just
on what they’re eating because I think in an age where our
kids generally sit and play computer games, the parents
don’t feel the kids are safe to be able to go out. GP239.
Discussion
Main findings
The survey revealed that GPs and nurses were less likely
to be consulted at least weekly about infant feeding than
nursery nurses and health visitors and were less confident
about the advice they gave to parents despite being more
knowledgeable about the health risks of obesity. Indeed
HCPs’ confidence in providing advice was unrelated to
knowledge about obesity risk. GPs lower levels of confi-
dence in providing infant feeding advice may be partially
explained by the qualitative data in which they suggest
that this is not their primary role and that training is not
readily available. GPs and practice nurse believe that
infant feeding advice is the health visitors’ role. Conse-
quently their advice giving around infant feeding is
responsive and based on anecdotal or experiential knowl-
edge. GPs report adopting a parent-centred approach
and are wary of adversely affecting the doctor-parent
relationship. This approach may constrain their attempts
to identify infant obesity and/or improve parental feeding
practices during routine consultations.
GPs and nurses report a low level of concern about
infants who may be at risk of developing childhood obe-
sity, despite their greater knowledge about the health
risks associated with obesity. Infant overweight and obe-
sity were not consistently recognised and a lack of com-
mon terminology combined with a dearth of training and
guidance seemed to make identification and intervention
difficult. The contrast between the greater knowledge of
the health risks of obesity reported by the GPs and
nurses, compared to nursery nurses and health visitors,
might be explained by the qualitative data. GPs and prac-
tice nurses described the management of obesity rather
than primary prevention and it seems likely that their
greater knowledge will have emerged from the education
and guidance they have received for their role managing
adults who are overweight or obese. Health visitors and
nursery nurses had lower levels of knowledge about the
health risks of obesity, which may reflect an absence of
exposure to training and guidance around obesity pre-
vention and management.
Strengths and limitations of study
Study strengths included the variety and number of
HCPs who completed the ORK-10 scale. The ORK-10
has strong psychometric properties and has been success-
fully administered in similar populations, [27,29] though
it primarily explores the impact of obesity on adult rather
than child health. This study took place in two counties
in the East Midlands, UK. There was a low response rate
to the postal survey and therefore it was made available
on-line with an invitation to complete it distributed by
the PCRN and health visitor managers via email. The
research team had no control over the distribution lists
for these organisations; therefore a denominator for the
number of HCPs who are likely to have received an email
invitation to complete the survey on-line is not available.
The response rate is likely to have been poor and given
that both the survey and interview participants were
volunteers the sample may have been biased towards
HCPs with an interest in the subject. Therefore the find-
ings may not be generalisable to HCPs working in other
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appropriate for the qualitative aspect of this study as it
enables the researchers to identify, analyse and describe
patterns in participants’ experiences [34]. The interviews
were undertaken by researchers who were also practising
clinically as a health visitor and a paediatrician. Partici-
pants were aware of their clinical backgrounds and this
may have influenced the interview content in that GPs
and practice nurses may have felt that the interviewers
were more knowledgeable than themselves about the
subject. Data collection took place during 2008-2009 and
there has subsequently been considerable media attention
surrounding the timing of infant weaning; therefore HCP
views may have altered since the study took place.
Comparison with previous literature
No previous study has examined UK HCPs knowledge
and GPs and practice nurses beliefs and current practice
in relation to primary obesity prevention during infancy.
GP and practice nurses’ accounts that many infants are
overfed are supported by literature pointing to wide-
spread beliefs that much infant distress is triggered by
hunger and that infants should finish a bottle of formula
milk [26,37]. GPs and practice nurses’ perceptions that
health visitors should be delegated responsibility for
infant feeding and weight management is endorsed by
the findings of another study in which where parents
believed that infant feeding advice is not the responsibil-
ity of practice staff [26]. Barriers to primary prevention
were similar to those identified in studies exploring GPs’
views about childhood obesity care [20,21]. These include
GPs’ conflicts around maintaining relationships with par-
ents set against the need to raise the issue of obesity with
overweight parents [38] and/or overweight children [20].
Paucity of training and guidance has previously been
identified as a barrier to GPs’ management of childhood
obesity [20-22]. The lack of shared understanding about
how to manage infants at risk and the communication
barriers between HCPs particularly in relation to records
about infants’ diet, growth and weight is of concern as
team working is crucial to successful prevention pro-
grammes [39].
Implications for practice and future research
UK primary care tends to focus on the management of
adult obesity although some areas of the country are
beginning to systematically address the issue childhood
obesity. US research suggests that infant overweight and
obesity should be explicitly acknowledged as a health issue
amongst HCPs [40] which would consequently allow
guidelines, staff training and preventative initiatives. Given
current system constraints and the absence of a coordi-
nated multi-disciplinary approach, further research is
needed to determine the best way of preventing and
managing early years overweight and obesity consistently
between and across health professional groups.
Conclusions
There remain a number of challenges to enable a shift
from a curative to a preventative focus for childhood obe-
sity in primary care. Differences in competence, confi-
dence and approach between HCPs who work with
parents and young children are compounded by a limited
shared ‘language’ and problems of interdisciplinary com-
munication. Intervention is needed to improve health
visitors and nursery nurses knowledge of obesity risk and
HCPs capacity to identify and manage infants’ at risk of
developing childhood obesity. GPs value strategies that
maintain relationships with vulnerable families and inter-
ventions to improve their advice-giving around infant
feeding need to take account of this. Although health
visitors may lead in this domain of care, a multidisciplin-
ary team approach is needed as parents encounter a
range of HCPs. Further research is needed to determine
optimal ways of intervening with infants at risk of obesity
in primary care.
Acknowledgements
The authors would like to thank the GPs who provided feedback on the
prompt guide; the research governance teams and the health visitor locality
managers in the East Midlands who helped us identify and recruit HCPs to
this study. We would also like to thank the HCPs who participated.
Author details
1School of Nursing, Midwifery and Physiotherapy, The University of
Nottingham, Queen’s Medical Centre, B Floor, South Block, Nottingham, NG7
2HA, UK.
2Nottingham City Care Partnership, 1 Standard Court, Nottingham.
NG1 6GN, UK.
3Nottingham University Hospitals NHS Trust, Nottingham, NG7
2UH, UK.
4School of Health and Social Care, University of Lincoln, Lincoln,
LN6 7TS, UK.
5School of Bioscience, The University of Nottingham, Sutton
Bonington Campus, Loughborough, LE12 5RD, UK.
6School of Community
Health Sciences, The University of Nottingham, Nottingham, NG7 2HA, UK.
Authors’ contributions
SR, DN, NS, JS, CG were involved in the study conception and design; PA,
DN undertook the data collection; SR, PA, DN, NS, CG were involved in data
analysis; SR, DN, NS, JS, CG contributed to the interpretation of the data. SR,
PA, DN, NS, JS, CG contributed to drafting and revising the article. SR, PA,
DN, NS, JS, CG have all approved the final version of the paper to be
submitted for publication.
All authors had full access to the data.
Competing interests
Sarah Redsell on behalf of all authors declares that SR, PA, DN, NS, JS, CG
[and their spouses, partners, or children] have no relationships, financial, or
non-financial interests with anyone that may be relevant to the submitted
work.
Received: 9 March 2011 Accepted: 23 June 2011
Published: 23 June 2011
References
1. World Health Organisation: Obesity: preventing and managing the global
epidemic. 1998.
2. Barlow S, Dietz W: Management of child and adolescent obesity:
summary and recommendations based on reports from pediatricians,
Redsell et al. BMC Family Practice 2011, 12:54
http://www.biomedcentral.com/1471-2296/12/54
Page 8 of 9pediatric nurse practitioners, and registered dietitians. Pediatrics 2002,
110(1 Pt 2):236-8.
3. Dietz WH: Health consequences of obesity in youth: childhood
predictors of adult disease. Pediatrics 1998, 101(3 (pt 2)):518-525.
4. NHS Information Centre: Health Survey for England. 2007.
5. McPherson K, Brown M, Marsh T, Byatt T: Obesity: Recent Trends in
Children - Aged 2-11y and 12-18y. National Heart Forum; 2009.
6. Anzman SL, Rollins BY, Birch LL: Parental influence on children’s early
eating environments and obesity risk: implications for prevention.
International Journal of Obesity 2010, 34:1116-1124.
7. Lanigan J, Barber S, Singhal A: Prevention of obesity in preschool
children. Proceedings of the Nutrition Society 2010, 69(2):204-10.
8. House of Commons Health Committee: Obesity. Third Report of Session
2003-04. The Stationery Office Limited: London; 2004.
9. National Institute for Health and Clinical Excellence, N: Obesity: the
prevention, identification, assessment and management of overweight
and obesity in adults and children: Clinical Guideline 43. 2006.
10. Darzi AD: High Quality Care for All: NHS next stage review final report -
summary. 2008.
11. Gardner DS, Hosking J, Metcalf BS, Jeffery AN, Voss LD, Wilkin TJ:
Contribution of early weight gain to childhood overweight and
metabolic health: a longitudinal study (EarlyBird 36). Pediatrics 2009,
123(1):e67-73.
12. Ekelund U, Ong K, Linne Y, Neovius M, Brage S, Dunger DB, Wareham NJ,
Rossner S: Upward weight percentile crossing in infancy and early
childhood independently predicts fat mass in young adults: the
Stockholm Weight Development Study (SWEDES). American Journal of
Clinical Nutrition 2006, 83(2):324-30.
13. Hui LL, Schooling CM, Leung SS, Mak KH, Ho LM, Lam TH, Leung GM: Birth
weight, infant growth, and childhood body mass index: Hong Kong’s
children of 1997 birth cohort. Archives of Pediatrics & Adolescent Medicine
2008, 162(3):212-8.
14. Baird J, Fisher D, Lucas P, Kleijnen J, Roberts H, Law C, Baird J: Being big or
growing fast: systematic review of size and growth in infancy and later
obesity.[see comment]. BMJ 2005, 331(7522):929.
15. Ong KK, Loos RJ: Rapid infancy weight gain and subsequent obesity:
systematic reviews and hopeful suggestions.[comment]. Acta Paediatrica
2006, 95(8):904-8.
16. Monteiro PO, Victoria CG: Rapid growth in infancy and childhood and
obesity in later life - a systematic review. Obesity Reviews 2005, 62:43-154.
17. Stettler N, Zemel BS, Kumanyika S, Stallings VA: Infant weight gain and
childhood overweight status in a multicenter, cohort study. Pediatrics
2002, 109(2):194-9.
18. Hawkins C, C TJ, Law C, the Millenium Cohort Study Child Health Group:
An ecological systems approach to examining risk factors for early
childhood overweight: findings from the UK Millenium Cohort Study.
Journal of Epidemiology & Community Health 2009, 63:147-55.
19. Ogden J, Flanagan Z: Beliefs about the causes and solutions to obesity: a
comparison of GPs and lay people. Patient Education & Counseling 2008,
71(1):72-8.
20. Walker O, Strong M, Atchinson R, Saunders J, Abbott J: A qualitative study
of primary care clinicians’ views of treating childhood obesity. BMC
Family Practice 2007, 8:50.
21. Turner K, Shield JPH, Salisbury C: Practitioners’ views on managing
childhood obesity in primary care: A qualitative study. British Journal of
General Practice 2009, 59:856-865.
22. van Gerwen M, Franc C, Rosman S, Le Vaillant M, Pelletier-Fleury N: Primary
care physicians’ knowledge, attitudes, beliefs and practices regarding
childhood obesity: a systematic review. Obesity Reviews 2009, 10(2):227-36.
23. Chamberlin LA, Sherman SN, Jain A, Powers SW, Whitaker RC: The
challenge of preventing and treating obesity in low-income, preschool
children: perceptions of WIC health care professionals. Archives of
Pediatrics & Adolescent Medicine 2002, 156(7):662-8.
24. Baughcum A, Chamberlin LA, Deeks CM, Powers SW, Whitaker RC: Maternal
perceptions of overweight preschool children. Pediatrics 2000,
106(6):1380-6.
25. Kubik MY, Story M, Davey C, Dudovitz B, Zuehlke EU: Providing obesity
prevention counseling to children during a primary care clinic visit:
results from a pilot study. Journal of the American Dietetic Association 2008,
108(11):1902-6.
26. Redsell SA, Atkinson P, Nathan D, Siriwardena AN, Swift J, Glazebrook C:
Parents’ beliefs about appropriate infant size, growth and feeding
behaviour: implications for the prevention of childhood obesity. BMC
Public Health 2010, 10(1):711.
27. Swift JA, Glazebrook C, Macdonald I: Validation of a brief, reliable scale to
measure knowledge about the health risks associated with obesity.
International Journal of Obesity 2006, 30(4):661-8.
28. Swift JA, Glazebrook C, Anness A, Goddard R: Obesity-related knowledge
and beliefs in obese adults attending a specialist weight-management
service: implications for weight loss over 1 year. Patient Education &
Counseling 2009, 74(1):70-6.
29. Swift J, Sheard C, Rutherford M: Trainee health care professionals’
knowledge of the health risks associated with obesity. Journal of Human
Nutrition and Dietetics 2007, 20(6):599-604.
30. IBM: SPSS (Version 15.0)..
31. Baughcum A, Burklow KA, Deeks CM, Powers SW, Whitaker RC: Maternal
feeding practices and childhood obesity: a focus group study of low-
income mothers. Archives of Pediatrics & Adolescent Medicine 1998,
152(10):1010-4.
32. Fade S, Swift JA: Qualitative Research in Nutrition and Dietetics: Data
Analysis Issues. Journal of Human Nutrition and Dietetics 2010, 24:106-114.
33. International QSR: NVIVO 8.0. 2008.
34. Braun V, C V: Using thematic analysis in psycholog. Qual Res Psychol 2006,
3:77-101.
35. Boyatzis R: Transforming Qualitative Information: Thematic Analysis and
Code Development. Sage; 1998.
36. Department of Health: Healthy Child Programme. 2009.
37. Gross RS, Fierman AH, Mendelsohn AL, Chiasson MA, Rosenberg TJ,
Scheinmann R, Messito MJ: Maternal perceptions of infant hunger,
satiety, and pressuring feeding styles in an urban Latina WIC population.
Academic pediatrics 2010, 10(1):29-35.
38. Fuller TL, Backett-Milburn K, Hopton JL: Healthy eating: the views of
general practitioners and patients in Scotland. American Journal of Clinical
Nutrition 2003, 77(4 Suppl):1043S-1047S.
39. Stone EG, Morton SC, Hulscher ME, Maglione MA, Roth EA, Grimshaw JM,
Mittman BS, Rubenstein LV, Rubenstein LZ, Shekelle PG: Interventions that
increase use of adult immunization and cancer screening services: a
meta-analysis. Ann Intern Med 2002, 136:641-651.
40. McCormick DP, Sarpong K, Jordan L, Ray LA, Jain S: Infant obesity: are we
ready to make this diagnosis? Journal of Pediatrics 2010, 157(1):15-9.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2296/12/54/prepub
doi:10.1186/1471-2296-12-54
Cite this article as: Redsell et al.: Preventing childhood obesity during
infancy in UK primary care: a mixed-methods study of HCPs’
knowledge, beliefs and practice. BMC Family Practice 2011 12:54.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Redsell et al. BMC Family Practice 2011, 12:54
http://www.biomedcentral.com/1471-2296/12/54
Page 9 of 9